Independent role of p38 and ERK1/2 mitogen-activated kinases in the upregulation of matrix metalloproteinase-1.
Matrix metalloproteinase-1 (MMP-1) plays an important role in the degradation of extracellular matrix components under several physiological and pathological conditions. The expression of this protease is upregulated by mitogenic growth factors and proinflammatory cytokines, which have been shown to activate different sets of mitogen-activated protein (MAP) kinase pathways. Here we provide evidence that activation of the extracellular signal-regulated kinase 1/2 (ERK1/2) or the p38 MAP kinase pathway is sufficient to induce transcription from the MMP-1 promoter in human primary fibroblasts, whereas modulation of mRNA stability seems to be of minor importance. Upregulation of MMP-1 expression by mitogenic or inflammatory stimuli is blocked by specific small molecular weight inhibitors of the ERK pathway or the p38 pathway, respectively, and constitutively active kinases within the ERK1/2 pathway (MEKK1, MEK1) or the p38 pathway (ASK1, MEKK1, MKK3) are potent activators of the MMP-1 promoter. The current study provides evidence that distinct extracellular signals leading to upregulation of MMP-1 expression in fibroblasts are relayed independently through different MAP kinase pathways and are integrated at the level of the promoter.